CLASS 12

THREE DIMENSIONAL GEOMETRY
ANGEL BETWEEN TWO PLANES (FOR COMPETITIVE EXAM)

ANGEL BETWEEN TWO PLANES:

Consider a1 and az as the two provided planes. The angle between these two planes is
zero when a1 and az are parallel. When a1 and az are not parallel, then:

"The angle between two planes is defined to be the angle between their normal."
Thus, if 61 and 02 are the two angles between two non-parallel planes, then the

relation is: 0,+0,=m,0<6,,0,<m

To find the angel between the two planesr. fi; = p; Andr. fi, = p,

Consider m; and m, as two given planes.

Then the angle between m; and 1, equals the angle between the normals to planes
m; and T, i.e., the angle between fi; andfi,.

If '8' is the angle between planes m; andm,. Then fi; andfi, = cos@

[~ fi;.fi, = (1)(1)cosd = cosb]

When phase are perpendicular.

Here 6 = /2. Then fi;.1i, =0

2

When plane are parallel. ﬁ
o

Here 6 = 0°, Then fi;. 1,

To find the angel between the two planes:
a,x+by+cz+d, =0anda,x+b,y+c,z+d, =0.
This given plane are aX+by+cz+d, =0 - (1)
And a,Xx+b,y+c,z+d, =0 - (2)
The direction ratios of the normal to these planes are < a;,b;,c; >and <
a,, by, c, > repectively.
But the angle between the two planes is equal to the angle between their normals.

=~ If ‘0’ be the angel between the two planes,
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a.a, +b,b, +c,c
Then cos9 =+ - 122 2122122 =
\/al +b,+c, \/az +b,”+c,

Note: If the two planes are not perpendicular, then the acute angle between them is given by:

la,a, +b,b, +c.c,|

Jaf+bf+cha§+b§+c§

C0os0 =

And the obtuse angle between them is given by:
la,a, +b,b, +c.C,|

2 2 2 2 2 2
\/al +b; +c; \/a2+b2+c2

cosO=-—

Condition of Parallelism.

The two planes are parallel if and only if the normal to these planes are parallel, if

oAl b1 Cq
and only ifi— = —=—
y ap b2 Cy

Condition of Perpendicularity.

The two planes are perpendicular iff 6; = 0, = giff cos01=cos02=0

Iff a1az + bibz + cic2 = 0.
Two planes a,x+b,y+c,z+d, =0and a,x+b,y+c,z+d, =0 are identical iff

a1 _b_a_d
a, b, ¢ d
Equation of any plane parallel to a given plane.

The equation of any plane parallel to the plane ax+by+cz+d=0 isas
ax+by+cz+k=0, where K is any constant.

For, the planesax+by+cz+d =0, ax+ by +cz+k =0, are parallel because

3 -2 _¢_ 1 Whichis true.
a b C

Rule of write:

In the equation of the given plane, only the constant term is altered to a new constant.




